The general procedure B was followed using 0.700 g (1.79 mmol) of epoxide 4e, 3.95 mL (8.96 mmol) of nBuLi (2.27 M in hexane), 4.97 mL (8.96 mmol) of Et 2 AlCl (1.8 M in toluene), and 15.0 mL of toluene. After work-up and solvent evaporation 0.642 g (83%) of a very clean crude was obtained. After column chromatography (9:1 Hex:EtOAc), 0.385 g (50%) of the external opening product was isolated. 
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General Information
• All experiments, reactions and purification of reagents were carried out in oven-dried glassware (overnight at 120 °C). Standard handling techniques for air sensitive compounds were employed throughout this study. A dry nitrogen atmosphere was maintained through oil bubblers in all reactions. Low temperature reactions were carried out using CO 2 /acetone baths to achieve -78 °C. Reactions were monitored by thin-layer chromatographic methods (TLC) using Sigma Silica Gel 60F (with or without UV indicator) plastic plates (0.25 mm). Components were visualized either by ethanolic p-anisaldehyde solution, iodine vapor or by long wave UV light. Normal column chromatography and flash chromatography were performed using E. Merck Silica Gel 60 (230-400 mesh).
• Elemental Analyses were performed by Atlantic Microlab, Nocross, Georgia.
• Nuclear Magnetic Resonance Spectra. Recorded on the following instrument: Bruker DRX 500, 500 MHz and 125 MHz for proton and carbon, respectively, with reference to residual chloroform at -δ 7.26 ppm for 1 H and 77 ppm for 13 C. 2D-NMR experiments were done in the same instrument.
27 Al NMR was recorded on a Bruker DRX 500 (130.32 MHz) in toluene-d 8 and recorded to external aluminum trichloride hexahydrate (0 ppm).
• All reagents were purchased from Aldrich Chemical Company (except were noted).
General Procedures
General procedure A: Protection of epoxy alcohols with 2-methoxyethoxymethyl chloride (MEM-Cl).
The epoxy alcohol 1 and DCE (0.3 M) was mixed in a flame-dried flask equipped with a reflux condenser. The temperature was lowered to 0 ºC and DIPEA (2-4 equiv) was added. The reaction was stirred at 0 ºC for 30 min prior to the addition of MEM-Cl, SEM-Cl, or MOM-Cl. The ice bath was removed and the reaction mixture was heated at reflux (~3-5 h). After completion (TLC), the reaction was diluted with ether and a satd NH 4 Cl solution. The aqueous phase was extracted with ether. The combined organic phase was washed with H 2 SO 4 (5% solution), dried over MgSO 4 followed by concentration under reduced pressure. The crude product 4 was purified by column chromatography. A flame-dried flask, equipped with a dry-ice condenser, was charged with dry toluene (0.13 M) and cooled to 0 °C. Then, n-BuLi was added. Propyne gas was bubbled into the solution until the reaction turned milky white. After 30 min, diethylpropynylalane chloride was added via syringe and the solution was stirred at 0 °C for 4 h. The SEM-protected epoxide 4 was then added and the reaction was allowed to reach rt while stirring overnight. The reaction was quenched at 0 °C by careful dilution with a 5% H 2 SO 4 solution. The aqueous phase was extracted with hexane or ether. The combined organic phase was dried over MgSO 4 and concentrated under reduced pressure. The crude product 5 was purified by column chromatography. The general procedure A was followed using 1.00 g (3.64 mmol) of epoxy alcohol 1a, 1.10 mL (6.55 mmol, 1.8 equiv) of DIPEA, 10.00 mL (0.4 M) of DCM, and 0.46 mL (4.00 mmol, 
Preparation of (2R*,3R*,4R*,5S*)-4,5-epoxy-2-[(2-methoxyethoxy)methoxy]-3-methyl-1-(triisopropylsilyl)oxyhexane (4b):
The general procedure A was followed using 2.00 g (6.60 mmol) of epoxy alcohol 1b, 2.30 mL (13.20 mmol, 2 equiv) of DIPEA, 11.00 mL (0.6 M) of DCE, and 0.83 mL (7.30 mmol, 1.1 equiv) of MEM-Cl. After work-up and solvent evaporation 3.10 g (>100%) of crude was obtained. Column chromatography (9:1 Hex:EtOAc) yielded 1.60 g (62%) of pure isolated product. The general procedure A was followed using 2.00 g (6.6 mmol) of epoxy alcohol 1c, 2.30 mL (13.2 mmol, 2.0 equiv) of DIPEA, 11.00 mL (0.6 M) of DCE, and 0.83 mL (7.3 mmol, 1.1 equiv) of MEM-Cl. 
Preparation of (2R*,3S*,4S*,5S*)-4,5-epoxy-2-[(2-methoxyethoxy)methoxy]-3-methyl-1-[(triisopropylsilyl)oxy] hexane (4d):
The general procedure A was followed using 1.22 g (4.02 mmol) ofepoxy alcohol 1d, 1.40 mL (8.05 mmol, 2 equiv) of DIPEA, 6.70 mL (0.6 M) of DCE, and 0.50 mL (4.42 mmol, 1.1 equiv) of MEM-Cl. After work-up and solvent evaporation 1.46 g (93%) of crude was obtained. Column chromatography (9:1Hex:EtOAc) yielded 0.94 g (60%) of pure isolated product. The general procedure A was followed using 3.00 g (9.92 mmol) of epoxy alcohol 1e, 6.91 mL (39.67 mmol, 4 equiv) of DIPEA, 16.53 mL (0.6 M) of DCE, and 1.36 mL (11.90 mmol, 1.2 equiv) of MEM-Cl. After work-up and solvent evaporation 3.54 g (91%) of crude was obtained. Column chromatography (9:1Hex:EtOAc) yielded 2.33 g (60%) of pure isolated product. The general procedure A was followed using 1.17 g (3.87 mmol) of epoxy alcohol 1f, 1.35 mL (7.73 mmol) of DIPEA, 6.45 mL (0.6 M) of DCE, and 0.49 mL (4.3 mmol) of MEMCl. After work-up and solvent evaporation 0.77 g (51%) of crude product was obtained. Column chromatography (9:1Hex:EtOAc) yielded 0.80 g (53%) of isolated product. 1 
Preparation of (2R*,3R*,4S*,5R*)-4,5-epoxy-2-[(2-methoxyethoxy)methoxy]-3-methyl-1-[(triisopropylsilyl)oxy] hexane (4g):
The general procedure A was followed using 0.56 g (1.85 mmol) of epoxy alcohol 1g, 0.64 mL (3.70 mmol, 2 equiv) of DIPEA, 3.08 mL (0.6 M) of DCE, and 0.25 mL (2.22 mmol, 1. 
Preparation of (2R*,3S*,4R*,5S*)-4,5-epoxy-2-[(2-methoxyethoxy)methoxy]-3-methyl-1-[(triisopropylsilyl)oxy] hexane (4h):
The general procedure A was followed using 0.76 g (2.51 mmol) of epoxy alcohol 1h, 0.88 mL (5. 
Characterization of stereotetrads 5a-h
TIP S O M EMO O H
Preparation of (2R*,3S*,4S*,5R*)-3,5-dimethyl-2-[(2-methoxyethoxy)methoxy]-1-[(triisopropylsilyl)oxy)]-6-octyn-4-ol (5a):
The general procedure B was followed using 0.15 g (0.38 mmol) of epoxide 4a, 0.9 mL (1.9 mmol) of nBuLi (2.27 M in hexane), and 1.1 mL (1. 
TIP S O M EMO O H
Preparation of (2R*,3S*,4S*,5S*)-3,5-dimethyl-2-[(2-methoxyethoxy)methoxy]-1-[(triisopropylsilyl)oxy)]-6-octyn-4-ol (5b):
The general procedure B was followed using 0.700 g (1.79 mmol) of epoxide 4b, 3.95 mL (8.96 mmol) of nBuLi (2.27 M in hexane), 4.97 mL (8.96 mmol) of Et 2 AlCl (1.8M in toluene), and 15.0 mL of toluene. After work-up and solvent evaporation 0.683 g (89%) of a very clean crude was obtained. After column chromatography (9:1Hex:EtOAc), 0.546 g (71%) of the external opening product was isolated. O TIPSO OH
